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(54) SUBSTRATE PROCESSING APPARATUS 



(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
^-'^ substrate processing apparatus which can 
control resist coating and subsequent 
treatments continuously, without having 
adverse effect on a substrate according to the 
tiraing of movement of a main transfer device 
for transferring the substrate throughout a 
entire system. 

SOLUTION: This substrate processing device is 
provided with a resist-coating unit 22a for 
:^""'-| coating a resist onto a substrate G, a drying unit 
i 22b for drying the resist-coated substrate G in a 
■sg non^h eating state, a substrate carryin port 81 

for carrying in the substrate G to the coating 
unit 22a, a substrate carry-out port 82 for carrying the treated substrate G out to the 
outside of the device, unit-to-unit transfer mechanisms 41 and 42 for transferring the 
substrate G from resist coating unit 22a to the drying unit 22b and transferring it from 
the substrate take^out port 82 to a position where the substrate G can be carried out, 
and a controller for controlling the transfer of substrate by means of the transfer 
mechanisms 41 and 42, according to the arrival timing of the main transfer device 18 to 
a substrate carry out position 85. 
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CLAIMS 



[Claim(s)] 

[Claim l] Are the processor which is built into the processing system for performing two 
or more processings to a substrate, and performs two processings at least, perform 
predetermined processing which is different in a substrate, respectively, and even if few, 
the 1st and the 2nd processing unit. By the main transport device which covers said 
whole processing system and conveys a substrate The substrate carrying-in port for 
carrying in a substrate to said 1st processing unit, The substrate taking-out port for 
taking out the substrate after processing termination out of equipment, and the 
conveyance device which conveys the carried-in substrate from said 1st processing 
section to the 2nd processing section, and is conveyed in the location which can further 
be taken out from a substrate taking-out port, The substrate processor characterized by 
providing the control means which controls substrate conveyance within the equipment 
by said conveyance device according to the timing by which said main transport device 
comes to the location corresponding to said substrate taking-out port. 
[Claim 2] The 1st conveyance arm to which said conveyance device conveys a substrate 
from said 1st processing section to said 2nd processing section, It has the 2nd 
conveyance arm which conveys the substrate after processing termination in said 2nd 
processing section. Said control means The substrate processor according to claim 1 
characterized by making a substrate stand by on said 2nd conveyance arm or said 1st 
conveyance arm when said main transport device does not come to the location 
corresponding to said substrate taking-out port in predetermined time. 
[Claim 3] It is the substrate processor according to claim i characterized by making a 
substrate stand by in said substrate standby section when not coming to the location 
corresponding to [ provide further at least one substrate standby section which makes a 
substrate stand by temporarily, and / control means / said ] said substrate taking-out 
port in said main transport device in predetermined time. 



[Claim 4] Said substrate standby section is a substrate processor according to claim 3 
characterized by being prepared after the 2nd processing unit, between the 1st 
processing unit and the 2nd processing unit, or in these both. 

[Claim 5] In resist spreading / development system equipped with two or more 
processing units for performing a series of processings in which apply a resist to a 
substrate and development after the exposure to a resist is performed The resist 
spreading unit for being a substrate processor for applying a resist to a substrate and 
drying, and applying a resist to a substrate. By the desiccation processing unit for 
drying substantially the substrate with which the resist was applied in the resist 
spreading unit in the state of un-heating, and the main transport device which covers 
said whole processing system and conveys a substrate The substrate carrying-in port for 
carrying in a substrate to said spreading processing unit, and the substrate taking-out 
port for taking out the substrate after processing termination out of equipment. The 
unit conveyance device in which pass along the inside of equipment, convey the 
carriednn substrate from said resist spreading unit to said desiccation processing unit, 
and it is conveyed in the location which can further be taken out from a substrate 
taking-cut port. The substrate processor characterized by providing the control means 
which controls substrate conveyance within the equipment by said unit conveyance 
device according to the timing by which said main transport device comes to the location 
corresponding to said substrate taking-out port. 

[Claim 6] The substrate processor according to claim 5 characterized by providing 
further the periphery resist removal unit which removes the resist which adhered to the 
periphery section of a substrate after desiccation processing in said desiccation 
processing unit. 

[Claim 7] The 1st conveyance arm which conveys said unit conveyance device from said 
resist spreading unit to said desiccation processing unit, It has the 2nd conveyance arm 
which conveys the substrate after desiccation processing termination in said desiccation 
processing unit. Said control means The substrate processor according to claim 5 or 6 
characterized by making a substrate stand by on said 2nd conveyance arm or the 1st 
conveyance arm when said main transport device does not come to the location 
corresponding to said substrate taking-out port in predetermined time. 
[Claim 8] It is the substrate processor according to claim 5 or 6 characterized by making 
the substrate dried in said desiccation processing unit when not coming to the location 
corresponding to [ provide further at least one substrate standby section which makes a 
substrate stand by temporarily and / control means / said ] said substrate taking-out 
port in said main transport device in predetermined time stand by in said substrate 



standby section. 

[Claim 9] Said substrate standby section is a substrate processor according to claim 8 
characterized by being prepared after a desiccation processing unit, between a resist 
spreading processing unit and desiccation processing units, or in these both. 
(Claim 10] Said desiccation processing unit is a substrate processor given in any 1 term 
of claim 5 characterized by having the reduced-pressure-drying device which dries the 
substrate with which the resist was applied in the state of reduced pressure thru/or 
claim 9* 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to substrate processors, such as a color 

filter of a color liquid crystal display (LCD). 

[0002] 

[Description of the Prior Art] In manufacture of the color filter of a color liquid crystal 
display (LCD), the color resist of four colors (red, Green, blue, and black) is applied to 
the substrate of a glass rectangle, this is exposed, and the color filter is formed with the 
so-called photolithography technique of carrying out the development of this, 
[0003] In the photolithography process of such a color filter, spreading processing of a 
color resist, and exposure and a development are performed for every color. That is, for 
example, the color resist of red is applied and it carries out exposure and a development 
about this red, and subsequently the color resist of Green is applied, and it carries out 
exposure and a development about Green, and is carrying out similarly about blue and 
black after that. 

[0004] Therefore, for every processing of each color, washing, spreading, exposure, and 
the processing unit of development are needed, and washing of each color, spreading, 
exposure, and the processing unit of development are arranged continuously, and are 
continuously processed toward the lower stream of a river from the upstream. 

[0005] 

[ProblemCs) to be Solved by the Invention] however, by spreading and a development 
system which was mentioned above, in case two or more color resists are applied to one 
color filter Since it is necessary to prepare washing, spreading, exposure, and the 
processing unit of development, and to prepare two or more sets of washing 
corresponding to the number of colors, spreading, exposure, and the processing unit of 
development for every color, While a facility configuration grows large and the tooth 



space in a clean room increases, a manufacturing cost will also soar. 
[0006] Moreover, in the aligner which exposes the substrate which applied the color 
resist, there is a situation that an exposure mask must be exchanged more frequently 
than the case of a LCD substrate, for example, and it has been said that a conveyance 
arm must stand by during this exchange in a predetermined part. 

[0007] Consequently, although the substrate which carried out resist removal 
processing is in the condition of delivering to a conveyance arm in a substrate 
taking-out port after applying a resist, this conveyance arm may be unable to come to a 
substrate taking-out location by the spreading system processing unit section. Moreover, 
the conveyance arm of Maine may be unable to come by predetermined timing to a 
substrate taking-out location for any reasons other than exchange of an exposure mask. 
[0008] Also in this cavse, regardless of the situation of a conveyance arm, a series of 
processings of substrate carrying in to a spreading processing unit, resist spreading 
processing, and periphery resist removal processing are performed according to a 
predetermined sequence, as mentioned above. Therefore, if it will be in the condition 
that the substrate which applied the resist and carried out periphery resist removal 
processing cannot be taken out on a conveyance arm in the spreading system processing 
unit department The substrate by which resist spreading was carried out after that 
cannot be sent to the periphery resist removal processing unit of degree process, but 
while a throughput falls without the ability processing a consecutive substrate, a 
substrate must be left where a resist is applied. 

[0009] This invention is made in view of the situation to cut, and according to the timing 
of migration of the transport device which covers the whole processing system and 
conveys a substrate, a series of two or more processings are controlled, and it aims at 
offering the substrate processor which can perform these processings continuously by 
the high throughput^ without having a bad influence on a substrate. Moreover, 
according to the timing of migration of the main transport device which covers the 
whole processing system and conveys a substrate, resist spreading and subsequent 
processing are controlled and it aims at offering the substrate processor which can 
perform these processings continuously by the high throughput, without having a bad 
influence on a substrate. 
[0010] 

[Means for Solving the Problem] In order to solve the above-mentioned technical 
problem, according to the 1st viewpoint of this invention, it is included in the processing 
system for performing two or more processings to a substrate. At least by the 1st and 
2nd processing units and the main transport device which covers said whole processing 



system and conveys a substrate which is a processor which performs two processings at 
least, and performs predetermined processing which is different in a substrate, 
respectively The substrate carrying-in port for carrying in a substrate to said 1st 
processing unit. The substrate taking-out port for taking out the substrate after 
processing termination out of equipment, and the conveyance device which conveys the 
carried-in substrate from said 1st processing section to the 2nd processing section, and 
is conveyed in the location which can further be taken out from a substrate taking-out 
port, The substrate processor characterized by providing the control means which 
controls substrate conveyance within the equipment by said conveyance device 
according to the timing by which said main transport device comes to the location 
corresponding to said substrate taking-out port is offered. 

[OOll] According to the 1st viewpoint of above-mentioned this invention, it responds to 
the timing by which the main transport device of a processing system comes to the 
location corresponding to a substrate taking ^out port. Since substrate conveyance 
within the equipment by the conveyance device which conveys the substrate carried in 
in equipment from the 1st processing section to the 2nd processing section, and is 
conveyed in the location which can further be taken out from a substrate taking-out 
port is controlled If the substrate after the 2nd processing is completed when the main 
conveyance device of a system cannot come for the taking-out timing of a substrate to 
the location corresponding to a substrate taking-out port for example, is controlled to 
stand by to a position Between the standby about a consecutive substrate, after 
processing in the 1st processing section, processing in the 2nd processing section can be 
performed continuously. Moreover, if the substrate after the 1st processing is completed 
is controlled to stand by to a position, it is avoidable to be able to perform 1st processing 
to a consecutive substrate, even when the substrate of precedence exists in the 2nd 
processing section, and to continue performing 2nd processing in the 2nd processing 
section for a long time. That is, since the main transport device of a processing system 
controls substrate conveyance within equipment according to the timing which comes to 
the location corresponding to a substrate taking-out port, there is no bad influence to 
the substrate by making a substrate stand by in the 1st processing section or the 2nd 
processing section, and the 1st processing and processing of the 2nd can be continuously 
performed as much as possible by the high throughput. What is necessary is on the 
other hand, just to process, without making a substrate stand by by the predetermined 
sequence, when the main conveyance device can come by predetermined timing to the 
location corresponding to a taking^out port, 

[0012] In this case, the 1st conveyance arm which specifically conveys a substrate for 



said conveyance device from said 1st processing section to said 2nd processing section, 
It shall have the 2nd conveyance arm which conveys the substrate after processing 
termination in said 2nd processing section. When said main transport device does not 
come to the location corresponding to said substrate taking- out port in predetermined 
time and said control means controls to make a substrate stand by on said 1st 
conveyance arm or said 2nd conveyance arm The substrate standby section which 
makes a substrate stand by temporarily is provided further. Or said control means 
When said main transport device does not come to the location corresponding to said 
substrate taking-out port in predetermined time, it can avoid actually un-arranging 
[ which makes a substrate stand by in the 1st processing section and the 2nd processing 
section ] by controlHng a substrate to make said substrate standby section stand by. 
[0013] Moreover, it sets to resist spreading / development system equipped with two or 
more processing units for performing a series of processings in which apply a resist to a 
substrate and development after the exposure to a resist is performed according to the 
2nd viewpoint of this invention. The resist spreading unit for being a substrate 
processor for applying a resist to a substrate and drying, and applying a resist to a 
substrate, By the desiccation processing unit for drying substantially the substrate with 
which the resist was applied in the resist spreading unit in the state of un-heating, and 
the main transport device which covers said whole processing system and conveys a 
substrate The substrate carrying-in port for carrying in a substrate to said spreading 
processing unit, and the substrate taking-out port for taking out the substrate after 
processing termination out of equipment, The unit conveyance device in which pass 
along the inside of equipment, convey the carriednn substrate from said resist 
spreading unit to said desiccation processing unit, and it is conveyed in the location 
which can further be taken out from a substrate taking^out port, The substrate 
processor characterized by providing the control means which controls substrate 
conveyance within the equipment by said unit conveyance device according to the 
timing by which said main transport device comes to the location corresponding to said 
substrate taking-out port is offered. 

[00141 According to the 2nd viewpoint of above-mentioned this invention, it responds to 
the timing by which the main transport device of a processing system comes to the 
location corresponding to a substrate taking-out port. The substrate carried in in 
equipment is conveyed from a resist spreading unit to a desiccation processing unit. 
Since substrate conveyance by the unit conveyance device conveyed for example, to a 
periphery resist removal unit is controlled to the location which can further be taken 
out from a substrate taking'out port for example, when the main conveyance device of a 



system cannot come for the taking-out timing of a substrate to the location 
corresponding to a substrate taMng-out port If the substrate after desiccation 
processing in a desiccation processing unit is completed is controlled to stand by to a 
position, spreading processing in a resist spreading unit can be performed about the 
substrate of consecutiveness between the standby, and desiccation processing in a 
subsequent desiccation processing unit can be performed continuously. Moreover, if the 
substrate after resist spreading processing is controlled to stand by to a position, it is 
avoidable that can perform spreading processing to a consecutive substrate even when 
the substrate of precedence exists in a desiccation processing unit, and a substrate 
stands by in a desiccation processing unit for a long time. Therefore, it is avoidable that 
can perform these processings continuously as much as possible by the high throughput, 
and it is left as it is, without sending the substrate which applied the resist to 
desiccation processing, or it is left in a desiccation processing unit, and the dryness of a 
resist changes extremely. What is necessary is Just to process on the other hand also in 
this case, without making a substrate stand by by the predetermined sequence, when 
the main conveyance device can come by predetermined timing to the location 
corresponding to a taking-out port. 

[0015] After carrying out prebaking processing of the substrate which apphed the resist 
in the conventional, for example, color filter, substrate Or the thing for which the 
configuration of the lift pin for laying a substrate in a heat-treatment xmit, a lock-pin, 
etc* is imprinted by the substrate after exposing and carrying out the development of 
the substrate, Although the situation which cannot but discard a substrate arises when 
there is a possibility that thickness may become an ununiformity and the ununiformity 
of such an imprint or thickness arises According to the 2nd viewpoint of 
above-mentioned this invention, promptly after spreading of resist liquid Since a 
request can carry out time amount desiccation of the processed substrate in the 
condition of not heating, substantially, the solvent in resist liquid can be made to be able 
to emit appropriately, desired dryness can be realized, and the problem that the imprint 
of a pin etc. arises or the ununiformity of resist thickness arises can be solved. 
[0016] In this case, since the periphery resist of a substrate is [ a substrate ] 
continuously removable after desiccation in the state of un-heating by preparing the 
periphery resist removal unit which removes the resist which adhered to the periphery 
section of a substrate after desiccation processing in said desiccation processing unit, 
the removal effectiveness of a periphery resist can be raised. 

[0017] Moreover, the 1st conveyance arm which conveys said unit conveyance device 
from said resist spreading unit to said desiccation processing unit. It shall have the 2nd 



conveyance arm which conveys the substrate after desiccation processing termination in 
said desiccation processing unit. When said main transport device does not come to the 
location corresponding to said substrate taking-out port in predetermined time and said 
control means controls to make a substrate stand by on said 1st conveyance arm or said 
2nd conveyance arm Or the substrate standby section which makes the substrate by 
which desiccation processing was carried out in said desiccation processing unit stand 
by temporarily is provided further. When said main transport device does not come to 
the location corresponding to said substrate taking-out port in predetermined time and 
said control means controls the substrate dried in said desiccation processing unit to 
make said substrate standby section stand by It can prevent effectively that it is left by 
the substrate to a resist spreading unit or a desiccation processing unit, and desired 
desiccation processing is not performed. 

[0018] Moreover, desiccation in the condition of not heating can be easily performed by 
having the reduced^pressure- drying device which dries the substrate with which the 
desiccation processing unit dried in the state of un -heating was applied to the resist in 
the state of reduced pressure. 
[0019] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained to a detail with reference to an accompanying drawing. Drawing 1 is the top 
view showing spreading and the development system of the color filter of LCD with 
which this invention is applied* 

[0020] The cassette station 1 in which the cassette C by which this spreading and 
development system hold two or more substrates G is laid. The processing section 2 
equipped with two or more processing units for performing a series of processings which 
include resist spreading and development in Substrate G, It has the interface section 3 
for delivering Substrate G between aligners (not shown), and the cassette station 1 and 
the interface section 3 are arranged to the both ends of the processing section % 
respectively 

[0021] The cassette station 1 is equipped with the conveyance device 10 for conveying 
Substrate G between Cassette C and the processing section 2. And carrying-in 
appearance of Cassette C is performed at the cassette station 1. Moreover, in the 
conveyance way 10a top in which the conveyance device 10 was formed along the array 

direction of a cassette, it has the movable conveyance arm II and conveyance of 
Substrate G is performed by this conveyance arm il between Cassette C and the 

processing section 2. 

[0022] The processing section 2 is divided into pre-stage 2aj inside step 2b, and 



post-stage 2c, it has the conveyance ways 12, 13, and 14 in the center, respectively, and 
each processing unit is arranged in the both sides of these conveyances way. And the 
junction sections 15 and 16 are formed among these. 

[0023] a pre-stage two - a - conveyance a way - 12 - meeting " being movable - 
main " a transport device - 17 - having - **** conveyance " a way - 12 -- one side - 
**** " two - a ** washing - a unit (SCR) - 21 -■ a -■ 21 - b - arranging - having - 
**** " conveyance " a way - 12 - the other side " **** " a refrigeration unit (COL) -- 
25 - the upper and lower sides - two - a step - a laminating - carrying out - having " 
becoming " heat-treatment " a unit " (- H.P. ") " 26 - and - a refrigeration unit (COL) 

27 " arranging - having - **** . 
[0024] Inside step 2b is equipped with the movable main transport device 18 along the 
conveyance way 13. Moreover, to the one side of the conveyance way 13 Resist spreading 
processing (unit CT) 22a for applying a color resist, Desiccation processing unit (VD)22b 
which carries out reduced pressure drying of the substrate G after resist spreading in 
the state of un-heating, and edge remover (ER)22c which removes the color resist of the 
periphery section of Substrate G are arranged in one at this order, and constitutes the 
spreading system processing unit section 22. on the other hand — conveyance - a way — 
13 " the other side - **** - two - a step - a laminating - carrying out " having - 
becoming - heat-treatment - a unit - (- H.P. ") - 28 " heat"treatment - a unit - 
c<K)ling -- processing - a unit - up and down - a laminating -- carrying out - having - 
becoming - heat-treatment - a refrigeration unit (H.E/COL) -- 29 and a 
refrigeration unit (COL) - 30 - arranging - having **** . In addition, about 
desiccation processing unit (VD)22b, it mentions later. 

[0025] Post-stage 2c is equipped with the movable main transport device 19 along the 
conveyance way 14. Furthermore, to the one side of the conveyance way 14 Three 
development units 24a, 24b, and 24c are arranged. Two the heat-treatment and the 
refrigeration units 32 and 33 (H.R/COL) with which it comes to carry out the 
laminating of the heat*treatment unit 31 which comes to carry out a laminating, and a 
heat^treatment unit and a cooling processing unit to two steps of upper and lower sides 
at the other side of the conveyance way 14 up and down are arranged. 
[0026] In addition, the processing section 2 has structure which arranges only a spinner 
system unit like washing processing unit 2Ia, resist processing unit 22a, and 
development unit 24a to one side across a conveyance way, and arranges only heat 
system processing units, such as a heat- treatment unit and a cooling processing unit, to 
an another side side, 

l0027] Moreover, the drug solution supply unit 34 is arranged and the tooth space 35 for 



a maintenance is further provided for the part by the side of spinner system unit 
arrangement of the junction sections 15 and 16. 

[00281 The above-mentioned main transport device 17 has carrying in and taking out of 
Substrate G to each processing unit of pre-stage 2aj and the function to dehver 
Substrate G betv^een the junction sections 15 further while it has conveyance arm 17a 
and delivers Substrate G between the arms 11 of the conveyance device 10. Moreover, 
the main transport device 18 has carrying in and taking out of Substrate G to each 
processing unit of inside step 2b, and the function to deliver the substrate G between 
the Junction sections 16 further while it has conveyance arm 18a and delivers Substrate 
G between the junction sections 15. Furthermore, the main transport device 19 has 
carrying in and taking out of Substrate G to each processing unit of post-stage 2c, and 
the function to deliver the substrate G between the interface sections 3 further while it 
has conveyance arm 19a and delivers Substrate G between the junction sections 16. In 
addition, the junction sections 15 and 16 function also as a cooling plate. 
[0029] The interface section 3 is equipped with the conveyance device 38 in which 
carrying-in appearance of the substrate G between the extension 36 which holds a 
substrate temporarily in case a substrate is delivered between the processing sections 2, 
two buffer stages 37 which were further established in the both sides and which arrange 
a buffer cassette, and these and aligners (not shown) is performed. In the conveyance 
way 38a top in which the conveyance device 38 was formed along the extension 36 and 
the array direction of the buffer stage 37, it has the movable conveyance arm 39 and 
conveyance of Substrate G is performed by this conveyance arm 39 between the 
processing section 2 and an aligner, Thus^ by collecting each processing unit and 
unifying, space-saving'izing and the increase in efficiency of processing can be attained. 
[0030] Thus J in spreading and the development system constituted, the substrate G in 
Cassette C is conveyed by the processing section 2, and scrubber washing is performed 
in the washing units (SCR) 21a and 21b of pre-stage 2a, and in the processing section 2, 
first, after stoving is carried out by one of the heat-treatment units (H.P.) 26, it is cooled 
by one of the refrigeration units (COL) 27, 

[003ll Then, Substrate G is conveyed by inside step 2b, a color resist predetermined by 
resist spreading (unit CT) 22a is applied, desiccation processing is carried out by 
desiccation processing unit {VD)22b, and the excessive color resist of the periphery of 
Substrate G is removed by edge remover (ER)22c, Then, prebaking processing is carried 
out by one of the heat-treatment units in inside step 2b (H.R), and Substrate G is cooled 
with the refrigeration unit (COL) of the lower berth of units 29 or 30. 
[0032] Then, Substrate G is conveyed by the aligner through the interface section 3 by 



the main transport device 19 from the junction section 16, and a predetermined pattern 
is exposed there. And Substrate G is again carried in through the interface section 3, 
and a development is carried out by either of the development units (DEV) 24a, 24b, and 
24c. The substrate G by which the development was carried out is cooled with a 
refrigeration unit (COL), after postbake processing is performed in one he at -treatment 
unit of the post-stage 2c {H,P,). 

[0033] A series of processings for such every color are performed according to the recipe 
set up beforehand. For example, although Green, blue, and spreading, exposure and the 
development of black are performed one by one^ the substrate G which spreading, 
exposure, and the development of red ended uses the nozzle of different color in 
spreading (unit CT) 22a so that it may mention later, and also is processed also almost 
like each color. The substrate of the completed color filter is held in the predetermined 
cassette on the cassette station 1 according to the main transport devices 19, IS, and 17 
and the conveyance device 10. 

[0034] Next, the resist spreading processing unit (CT) with which spreading and the 
development system of a color filter are equipped, the reduced-pressure-drying 
processing unit (VD), and the spreading system unit section 22 (substrate processor) 
which consists of an edge remover (ER) concerning the gestalt of this operation are 
explained. Drawing 2 and drawing 3 are the outline top views and outline side 
elevations showing a resist spreading processing unit (CT), a reduced ^pressure- drying 
processing unit (VD). and the spreading system unit section that consists of an edge 
remover (ER). 

[0035] As shown in drawing 2 and drawing 3 , in the spreading system processing unit 
section 22, these resists spreading processing (unit CT) 22a, reduced -pressure-drying 
processing unit (VD)22b, and edge remover (ER)22c are installed in the same chamber, 
and can perform now resist spreading processing, reduced^pressure'dr^dng processing, 
and periphery resist removal processing continuously. That is, the substrate G with 
which the color resist predetermined by resist spreading processing (unit CT) 22a was 
applied is conveyed by reduced-pressure-drying processing unit (VD)22b along with a 
guide rail 43 by the unit conveyance arm 41 of a pair, and the substrate G by which 
desiccation processing was carried out by this reduced-^pressure^drying processing unit 
{VD)22b is conveyed by edge remover (ER)22c along with a guide rail 43 by the unit 
conveyance arm 42 of a pair. 

[0036] Thus, reduced-pressure-drying processing unit (VD)22b is prepared in the 
lithography process of a color filter substrate for the configuration of the lift pin for 
laying a substrate in a heat-treatment unit, a lock-pin, etc. being imprinted by 



Substrate G. and preventing such an imprint after resist spreading processing (unit CT) 
22a, after carrying out prebaking processing of the substrate which apphed the resist, 
or after carrying out a development. That is, it can prevent effectively that the solvent 
in a resist is emitted gradually, rapid desiccation like [ in the case of heating and 
drying ] does not arise, but can promote desiccation of a resist, without having a bad 
influence on a resist, and an imprint arises on a substrate by performing reduced 
pressure drying without heating after resist spreading. 

[0037] In such the spreading system processing unit section resist spreading processing 
(unit CT) 22a The level pivotable spin chuck 51 which carries out adsorption 
maintenance of the substrate and the substrate G by which surrounded the upper 
limit section of this spin chuck 51, and adsorption maintenance was carried out at the 
spin chuck 51 of a parenthesis are surrounded- It has the lid (illustration abbre\TLation) 
put on upper limit opening of the rotation cup 52 of the shape of a closed ^end opening 
cylindrical shape in which the upper limit section carries out opening, and the rotation 
cup 52j and the coating-machine cup 53 placed in a fixed position so that the periphery 
of the rotation cup 52 may be surrounded. And at the time of dropping of the color resist 
mentioned later, where a lid is opened, Substrate G rotates by the spin chuck 51, and at 
the time of diffusion of a color resist, the rotation cup 52 in the condition that the lid 
(illustration abbreviation) was closed rotates at the same time Substrate G rotates by 
the spin chuck 51. In addition, the outer covering 54 is formed in the periphery of the 
coating- machine cup 53. 

10038] Moreover, resist spreading processing (unit CT) 22a has the resist regurgitation 
nozzle arm 55 for carrying out the regurgitation of the color resist of four colors (red. 
Green, blue, and black) to the substrate G of a glass rectangle. At the time of dropping of 
a color resist, this resist regurgitation nozzle arm 55 rotates to the core of Substrate G. 
It has nozzle 56d of nozzle 56a of the color resist of red, nozzle 56b of the color resist of 
Green, blue nozzle 56c of a color resist, and the color resist of black, and thinner nozzle 
56e at the tip of the resist regurgitation nozzle arm 55. Each nozzles 56a-56e axe 
connected to the resist feed zone (illustration abbreviation) through the resist supply 
pipe (illustration abbreviation). 

[0039] Thus, since it is constituted, after applying one color resist to Substrate G by one 
[ color nozzles / 56a-56d ], it is easy to perform spreading processing by ZURU of other 
colors. For example, even if the colors of the resist applied to the following substrate 
differ^ it can respond easily only by changing a nozzle. 

[0040] Desiccation processing unit (VD) The low chamber 61 and the upper chamber 62 
which covers this and maintains an internal processing room airtightiy are formed in 



22b. The stage 63 for laying Substrate G is established in this low chamber 61. In each 
corner section of the low chamber 61 Four exhaust ports 64 are established and the 
exhaust pipe 65 ( drawing 3 ) opened for free passage by this exhaust port 64 is 
connected to exhaust air pumps (illustration abbreviation), such as a turbo molecule 
exhaust air pump. By this The gas of the processing interior of a room between the low 
chamber 61 and an upper chamber 62 is exhausted, and it is constituted so that a 
predetermined degree of vacuum may decompress. 

[0041] The stage 71 for laying Substrate G is established in edge remover (ER)22c which 
removes the resist adhering to a substrate periphery, and two alignment means 72 for 

positioning Substrate G are formed in the two corner sections on this stage 71. 
[0042] On all sides [ of this substrate G ], four remover heads 73 for removing an 
excessive color resist from the edge of the neighborhood of Substrate G, respectively are 
formed. Each remover head 73 has a letter of the ci-oss -section abbreviation for U 
characters so that the regurgitation of the thinner may be carried out from the interior, 
and it is moved by the migration device (illustration abbreviation) along with the 
neighborhood of Substrate G. Thereby, each remover head 73 can remove the excessive 
color resist which moved along each side of Substrate G and adhered thinner to the edge 
of the neighborhood of Substrate G with discharge. 

[0043] As shown in drawing 2 , the spreading system unit section 22 which consists of 
resist spreading processing (unit CT) 22a, desiccation processing unit (VD)22bj and 
edge remover (ER)22c is adjoined. Along the conveyance way 13 of inside step 2b, the 
main transport device 18 is formed movable and the substrate taking- out port 82 is 
established in the location corresponding to resist spreading processing (unit CT) 22a in 
the location corresponding to edge remover (ER)22c in the substrate carrying-in port 81. 
[0044] The part which the location which counters resist spreading processing (unit CT) 
22a through the substrate carrying-in port 81 in the conveyance way 13 is the substrate 
carrying-in location 84 which carries in Substrate G by the Maine conveyance arm 18, 
and countered edge remover (ER)22c through the substrate taking-out port 82 serves as 
the substrate taking-out location 85 which takes out Substrate G by the Maine 
conveyance arm 18, In addition, as a two-dot chain line shows to drawing 2 and drawing 
3 , the substrate standby section 83 for making about 1-3 substrates G which carried out 
desiccation processing stand by may be formed between desiccation processing unit 
(VD)22b and edge remover (ER)22c. 

[0045] Next, the control system of the spreading and the development system 
concerning the gestalt of this operation is explained, referring to drawing^J: , Draw ing 4 
is the block diagram of the spreading and the development system concerning the 



gestalt of this operation. 

[0046] First, it is constituted so that the host computer which is not illustrated may 
carry out generahzation control of the production process of the substrate of a color 
filter at large ^ and the Maine controller 91 controlled by this host computer is 
constituted so that the whole spreading and development system shown in drawing 1 
may be controlled. 

[0047] pre-stage 2a of the processing section 2 shown in dra\^ing 1 as low order control 
of this Maine controller 91, and the middle the three block controllers 92aj 92b, and 
92c divided so that it might correspond to a block with section 2b and post-stage 2c are 

formed, 

[0048] In block controller 92a corresponding to inside step 2b of the processing section 2, 
two or more unit controllers for transmitting and receiving a control signal to each 
processing unit of inside [ this ] step 2b, and controlling each processing unit are 
contained among these. Namely, resist spreading processing (unit CT) 22a, the 
processing unit conveyance arm 41, desiccation processing unit {VD)22b, processing - a 
unit " between — conveyance - an arm " 42 and an edge - a remover - (" ER -) - 
22 " c " controlling - a sake - spreading - a system - a unit - the section - a controller 
-■ 93 -- heat-treatment - a unit " (- H.P. -) - 28 controlling ~ a sake ■- heat-treatment 
" a unit " a controller - 94 - and - Maine - conveyance "* an arm - 18 - The Maine 
conveyance arm controller 95 grade for controlling is contained in block controller 92b of 
inside step 2b. Respectively, these unit controllers 93 and 94 and are constituted so 
that a control signal may be transmitted, received and controlled from the Maine 
controller 91. Moreover, each unit controller of pre-stage 2a of the processing section 2 
and post- stage 2c is constituted similarly. 

[0049] Next, in the resist spreading processing unit (CT) constituted in this way, a 
desiccation processing unit (VD)^ and the spreading system unit section 22 which 
consists of an edge remover (ER), the case where steady processing is performed to 
Substrate G is explained. 

[0050] Roughly, although these spreading processing (unit CT) 22a, desiccation 
processing unit (VD)22b, and edge remover {ER)22c are controlled by the spreading 
system unit section controller 93 as mentioned above and other units and main 
transport devices are also controlled by each unit controller, these processings are 

performed based on a predetermined sequence, and in resist spreading processing (unit 
CT) 22a After a color resist is applied to Substrate G based on the processing time of a 
predetermined sequence and this is completed Substrate G is automatically carried in 
to desiccation processing unit (VD)22b, Substrate G is dried in the state of un-heating 



based on the processing time of a predetermined sequence, after that, it is automatically 
carried in to edge remover (EE) 22c, and an excessive color resist is removed. 
[005l] More, fcst, as shown in drawing; 2 , the main transport device 18 moves to a 
detail to the substrate carrying-in location 84, where Substrate G is put on the 
conveyance arm 18a. And conveyance arm 18a which carried Substrate G is inserted 
into resist spreading processing (unit CT) 22a from the substrate carrying-in port 81, 
and Substrate G is laid on a spin chuck 51, 

[0052] In resist spreading processing (unit CT) 22a, if Substrate G rotates by the spin 
chuck 51, the resist regurgitation nozzle arm 55 rotates to the core of Substrate G and 
thinner nozzle 56e arrives at the core of Substrate G, thinner is suppHed to the front 
face of the rotating substrate G, and it can extend uniformly throughout the perimeter 
from the core of Substrate G according to a centrifugal force. 

[0053] Then, nozzle 56a of a predetermined color resist, for example, the color resist of 
red, arrives at the core (core of Substrate G) of a spin chuck 51, and the color resist of 
red is dropped at the core of the rotating substrate G, and it is apphed to Substrate G, 
and can extend uniformly throughout the perimeter from the core of Substrate G 
according to a centrifugal force, 

[0054] The substrate G with which the color resist of this red was apphed When it is 
carried in to desiccation processing unit (VD)22b by the unit conveyance arm 41, the gas 
of the processing interior of a room between the low chamber 61 and an upper chamber 
62 is exhausted and a predetermined degree of vacuum decompresses Solvents, such as 

thinner in a color resist, evaporate to some extent, the solvent in a resist can be emitted 
gradually, desiccation of a resist can be promoted without things, without having a bad 
influence on a resist^ and it can prevent effectively that an imprint arises on Substrate 
G. 

[0055] This dried substrate G is conve^^ed by the edge remover (ER) by the unit 
conveyance arm 42, and the excessive color resist in which it was moved along each side 
of Substrate G, and four remover heads 73 adhered to the edge of the neighborhood of 
Substrate G with the breathed'out thinner is removed. 

[0056] Then, the substrate G with which the color resist of red was applied is received 
and passed to conveyance arm 18a of the main transport device 18 which has moved to 
the substrate taking-out location 85, and is taken out through the substrate taking-out 
port 82. Then, the taken-out substrate G is carried in to the heat-treatment unit (H.P.) 
28, prebaking processing is carried out, Substrate G is carried out exposure and a 
development, and washing processing is again carried out, 

[0057] On the other hand, other substrates G are sequentially carried in to resist 



spreading processing (unit CT) 22a, and the resist of the same red or other colors is 
applied to it. Since the processing that others are the same only by the resist of other 
colors being dropped from a color nozzle which should just carry out by repeating the 
same actuation and is different also in the case of different color in the case of the same 
color is sufficient, it can respond very easily. 

[0058] The resist of above-mentioned red is applied, again, exposvtre and the substrate 
G by which washing processing was carried out are again carried in to resist spreading 
processing (unit CT) 22a, and from the nozzle 56 of the color resist of a two-times eye, 
for example, the color resist of Green, a development is carried out and it is carried out 
[ the color resist of Green is applied to a substrate and / down stream processing 
mentioned above changes it similarly and L Similarly the third color resist^ for example, 
blue, is applied, and the color resist which is the fourth time, for example, black, is 
applied, 

[0059] Next, actuation when it cannot come by predetermined timing to the substrate 
taking'out location 85 shown in drawing 2 in the spreading system processing unit 
section 22 with reference to drawing 5 , the time 18 of unsteady, i.e., main transport 
device, of processing of Substrate G, is explained. Drawing 5 is the flow chart of the 
subroutine of a spreading relation unit controller. 

[0060] At the time of the stationary of processing of Substrate G, as mentioned above, 
based on the predetermined sequence, a resist is applied to Substrate G and it dries in 
the state of reduced pressure, and end-face processing is carried out and it is taken out 
by the Maine conveyance arm 18 in the substrate taking-out location 82. However, the 
unsteady time when the main transport device 18 cannot come by predetermined timing 
to the substrate taking-out location 82 for the following reasons may arise. 
[0061] namely, in the aligner which exposes the substrate G which applied the color 
resist If an exposure mask is not exchanged more frequently than the case of a LCD 
substrate, for example, the conveyance arm 18 of Maine during *******^ and this 
exchange In spite of being in the condition that it is necessary to stand by in a 
predetermined part, consequently the substrate G after processing delivers to the main 
transport device 18 in the spreading system processing unit section 22, this Maine 
conveyance arm 18 may be unable to come to the substrate taking-out location 85. 
Moreover, also when the main conveyance device 18 is delivering Substrate G to other 
processing units of heat-treatment unit (H.E) 28 grade besides exchange of an exposure 
mask, the main transport device 18 cannot come by predetermined timing to the 
substrate taking*out location 85, 

[0062] In such a situation, when resist removal processing is continued to a consecutive 



substrate according to the same sequence, within the spreading system unit section 22, 
the substrate G which applied the resist cannot be sent to the desiccation processing 
unit of degree process, but Substrate G must be left, where a resist is appKed, It is 
necessary to perform desiccation processing after spreading of a resist by continuing in 
predetermined time from a viewpoint which prevents the imprint mentioned above and, 
and the superfluous desiccation processing beyond predetermined time is not desirable 
in desiccation processing unit (VD)22b. Therefore, irrespective of the timing of the main 
transport device 18, it is necessary to control these processings so that these two 
processings are performed in predetermined time, and so that desiccation processing 
does not become long beyond the need. 

[0063] Therefore, it controls by the gestalt of this operation by [ as being shown in 
drawing 5 ]. That is, when the substrate G by which the resist was applied and 
desiccation processing was carried out first continuously is received and passed to the 
processing unit conveyance arm 42, it is judged whether the Maine conveyance arm 18 
is in the condition that it can come to the substrate taking-out location 85 (step lOi). A 
signal is sent to the main transport-device ojntroller 95 through the Maine controller 91 
from the spreading system unit section controller 93, and, specifically, thereby, the 
current position of the main transport device 18 is checked. 

[00641 When the main transport device 18 is in the condition that it can come to the 
substrate taking'out location 85, it is judged whether the main transport device 18 can 
come for the substrate taking-out location 85 in predetermined time. In this case, the 
current position of the Maine conveyance arm 18 is similarly checked by delivery of a 
signal with the Maine conveyance arm controller 95, and it is judged. That is, it is 
judged whether when there is a substrate which processing by edge remover (ER)22€ is 
completed, and is standing by on a stage 71, by the time a consecutive substrate is 
conveyed on the stage 71 of edge remover (ER)22c, the main conveyance device 18 will 
come to the substrate taking-out location 45, and the substrate can be conveyed. 
[0065] When the Maine conveyance arm 18 can come for the substrate taking-out 
location 85 in predetermined time, it is at the stationary time mentioned above, and 
while the substrate G on a stage 71 is taken out by conveyance arm 18a of the main 
transport device 18 which has moved to the substrate taking-out location 85, the 
consecutive substrate G is conveyed on a stage 71 (step 103). 

[0066] When the consecutive substrate G stands by on the unit conveyance arm 42 when 
it will be in the condition that the main transport device 18 can come to the substrate 
taking-out location 85, in the above-mentioned step 101 on the other hand, and when 
the main transport device 18 cannot come for the substrate taking-out location 85 in 



predetermined time in the above mentioned step 102, or the substrate standby section 
83 is formed, it stands by in the substrate standby section 83 (step 104). If the substrate 
standby section 83 is changed into the condition that 2-3 substrates G can stand by, it 
can respondj also when a standby time is long, 

[0067] Then, when the Maine conveyance arm 18 can come now for the substrate 
taking-out location 85 in predetermined time, the substrate G which suited the standby 
condition is conveyed from the unit conveyance arm 42 or the substrate standby section 
83 on the stage 71 of edge remover (ER)22c according to the time amount which the 
main transport device 18 moves to the substrate taking out 85. And the substrate G 
which suited on the stage 71 previously by the time the substrate G which suited the 
standby condition was conveyed on the stage 71 is taken out by the main transport 
device 18 which has moved to the substrate taking'out location 85. The substrate G 
conveyed on the stage 71 is similarly taken out by the main transport device 18 which 
has moved to the substrate taking-out location 86, after end-face processing (periphery 
resist removal processing) is carried out. 

[0068] Thus, with the gestalt of this operation, it is based on the timing of migration of 
the main transport device 18. Since the substrate G which applied the resist and carried 
out desiccation processing when conveyance by the unit conveyance device was not able 
to be controlled and the main transport device 18 was not able to come to the substrate 
taking-out location 85 can be made to stand by, Subsequently, the substrate G of the 
consecutiveness which applied the rest can be continuously sent to desiccation 
processing unit (VD)22b, and spreading and desiccation processing of a resist can be 
processed continuously Moreover, since the substrate in which desiccation processing 
carried out predetermined time termination can be made to stand by superfluous 
desiccation processing can be prevented. Therefore, it has not said that the substrate G 
which applied the resist must be left as it is, and can prevent effectively un- arranging 
[ of the remains of a pin etc. ], such as an imprint and an unimiformity of resist 
thickness. Moreover, since it is not necessary to make Substrate G stand by on the stage 
of resist spreading processing (unit CT) 22a or desiccation processing unit (VD)22b, a 
consecutive substrate can be processed promptly and a throughput can be maintained 
highly 

[0069] Moreover, when the main transport device 18 cannot come to the substrate 
taking-out location 85 for a long time, as it enables it to make Substrate G stand by also 
on the unit conveyance arm 41 or is shown in dn|wingL6 , it is desirable [ the time 
amount of mask exchange is long, and ] to form the substrate standby section 100 also 
between resist spreading (unit CT) 22a and desiccation processing unit (VD)22b. In this 



case, by making Substrate G stand by in the unit conveyance arm 41 or the standby 
section 100, a standby time until the main transport device 18 comes is long, and even 
when the substrate of precedence exists in desiccation processing unit (VD)22b, 
spreading processing can be performed to a consecutive substrate. Moreover, if the 
substrate is made to stand by in this way when Substrate G is directly conveyed from 
resist spreading processing (unit CT) 22a to desiccation processing unit {VD)22b and 
the drying time becomes long too much, it is avoidable un-arranging [ which performs 
prolonged desiccation processing in a desiccation processing unit ]. 
[0070] In addition^ this invention is not limited to the gestalt of the above-mentioned 
implementation, but various deformation is possible for it. For example, with the gestalt 
of the above-mentioned implementation, although spreading and the development 
system of a color filter were explained, this invention can be applied about spreading 
and the development system for LCD substrates, and can be applied also to spreading 
and the development system the processed substrate of further others, for example, for 
semi-conductor wafers. It can apply to the substrate processor which performs not only 
these but two continuous processings further again. 

[0071] Moreover, in case a substrate is dried, the substrate is dried in the state of 
reduced pressure, but a gas (N2) may be sprayed on a substrate not only with this but 
with the shower head etc., and you may constitute from a gestalt of the 
above-mentioned operation so that a resist may be dried. 
[0072] 

[Effect of the Invention] As explained above, according to this invention, it responds to 
the timing by which the main transport device of a processing system comes to the 
location corresponding to a substrate taking-out port. Since substrate conveyance 
within the equipment by the conveyance device which conveys the substrate carried in 
in equipment from the 1st processing section to the 2nd processing section, and is 
conveyed in the location which can further be taken out from a substrate taking- out 
port is controlled K the substrate after the 2nd processing is completed when the main 
conveyance device of a system cannot come for the taking^out timing of a substrate to 
the location corresponding to a substrate taking-out port for example, is controlled to 
stand by to a position Between the standby, about a consecutive substrate, after 
processing in the 1st processing section, processing in the 2nd processing section can be 
performed continuously. Moreover, if the substrate after the 1st processing is completed 
is controlled to stand by to a position, it is avoidable to be able to perform 1st processing 
to a consecutive substrate, even when the substrate of precedence exists in the 2nd 
processing section, and to continue performing 2nd processing in the 2nd processing 



section for a long time. That is. since the main transport device of a processing system 
controls substrate conveyance within equipment according to the timing which comes to 
the location corresponding to a substrate taking-out port, there is no bad influence to 
the substrate by making a substrate stand by in the 1st processing section or the 2nd 
processing section, and the 1st processing and processing of the 2nd can be continuously 
performed as much as possible by the high throughput. 

[0073] Moreover, it responds to the timing by which the main transport device of a 
processing system comes to the location corresponding to a substrate taking-out port. 
The substrate carried in in equipment is conveyed from a resist spreading unit to a 
desiccation processing unit. Since substrate conveyance by the unit conveyance device 

conveyed for example^ to a periphery resist removal unit is controlled to the location 
which can further be taken out from a substrate taking'out port for example, when the 
main conveyance de\ice of a system cannot come for the taking-out timing of a substrate 
to the location corresponding to a substrate taking- out port If the substrate after 
desiccation processing in a desiccation processing unit is completed is controlled to 
stand by to a position, spreading processing in a resist spreading unit can be performed 
about the substrate of consecutiveness between the standby, and desiccation processing 
in a subsequent desiccation processing unit can be performed continuously. Moreover, if 
the substrate after resist spreading processing is controlled to stand by to a position, it 
is avoidable that can perform spreading processing to a consecutive substrate even 
when the substrate of precedence exists in a desiccation processing unit, and a 
substrate stands by in a desiccation processing unit for a long time. Therefore, it is 
avoidable that can perform these processings continuously as much as possible by the 
high throughput, and it is left as it is, without sending the substrate which applied the 
resist to desiccation processing, or it is left in a desiccation processing unit, and the 
dryness of a resist changes extremely. Thus, since request time amount and a substrate 
can be substantially dried in the state of un-heating to desired timing immediately after 
spreading of resist liquid, the solvent in resist liquid can be made to be able to emit 
appropriately, desired dryness can be realized, and the problem that the imprint of a pin 
etc. arises or the ununiformity of resist thickness arises can be solved. 



[Translation done.] 



* NOTICES * 

JPO and NCIP! are not responsible for any 
damages caused by the use of this translation, 

1. This document has been translated by computer. So the translation may not reflect 
the original precisely, 

2, **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing l] The top view showing spreading and the development system of the color 
filter of LCD with which this invention is applied. 

[Drawing 2l A resist spreading processing unit (CT), a desiccation processing unit (VD), 
and the outline top view showing the spreading system unit section in which the edge 
remover (ER) was installed side by side. 

[Drawing 3] The outline side elevation showing the spreading system unit section of 

drawing 2 . 

[Drawing 4] The block diagram of the spreading and the development system 
concerning the gestalt of this operation. 

[Drawing: 5] The flow chart which shows the subroutine of a spreading relation unit 
controller. 

J Drawing 6] A resist spreading processing unit (CT), a desiccation processing unit (VD), 
and the outline top view showing other examples of the spreading system unit section in 
which the edge remover (ER) was installed side by side* 
[Description of Notations] 
IS; Maine conveyance arm 

22; spreading system unit section (substrate processor) 

22a; resist spreading processing unit 

22b; desiccation processing unit 

22c; edge remover 

41 42; unit conveyance arm 

55; resist regurgitation nozzle arm (nozzle arm) 

56a"56e; color resist regurgitation nozzle 

81; substrate carryingnn port 

82; substrate taking-out port 



83,100; substrate standby section 

84; substrate carrying-in location 

85; substrate taking-out location 

93; spreading system unit section controller 

G; color filter substrate 



[Translation done.] 
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[0 0 12] -co^-g^j::. M^wmiZit. mmmmm 



[0 0 13] tfc. :^mmcr>m2(Dm.^s^.xti^f. 

[0 0 14] ±m^^m<Dm2(Dm^^i::^^^tii'^. ^mi^ 
k^mmn^^mn^r^(ox\ mzM. mmmm^-i 
ff^x%. ±fz^<Dm^^m^m^:^y vx^f4M^m^ 

mWt U r tf 9 Xt^. fz . U i^:^ h W^u^^ 

mizMLxm^fimi^fy^ ztt>x^. -ttz. mm^^L 

■pMWiMzfi-oZ.tfAX^. Uvx MrMTL/iSIS^ 
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T^mmz^^ctTi^x^^m'^^z^. ^fj^cDv—^y 
7. xmm.^mm ^ i^r e r > < mm^^ii x \i x. v \ 

[0 0 15] m^Jili^y-y 4}^^J-^^M.X\t.. 

^'yy^vkm\i\^tz-^m.^-f')^~^m3.\^fz/\m.. 
fzn.m^^m'jt \.x^%^%M\^izmz. nmm.^^ v 

V\z%^'^--xm!i^MM:^r^fz^:><^'^) y V^^v^WMX^ 

^(^mm^mjj<zm'^^7ci^^:L t mmtM^-^j-'iZt^ 
^^^s^M>h^). z.(DX omr:^'^mm<D^-m-t/^^x 

izm-^fMz^ ^mmmm^'Mnf^\z:^mmmm:mM^ 

mm^Limi-^^ z t ij^x^ ^zt tj^h. ^"-y-^ vm^(^M 

n^m^\zmh^-txmm<DmmM-^mm^^zti^ 

[0 0 16] z(/m^iz^ mmmmm^^^y hx(^^^ 
m^m(Dmzmm<^^mmM{z-i<mLtzyi>:^ h^m^^^i^ 

20 ^9¥mmmxmmk. mmLxmm(Dmmyi^^h^ 

mi^b^z^tii^X^^.. 

[0017] t.tz. mm^-^^ hmm^mmt. mm^ 

h \zm>i-^mm\z.m'^m^)M\z-^fr^^m% 

30 mmr-j^L\znm.^^^^'?\zmm'r^^ztkzx,^). 
±tzn.. mm^m^m^=^y vxWLW^m^fitzmm-^ 

tm±mw&mmmMKm\'x^--V{z%\)t^i-^^ 
im-\zm'Mmr^^\z-^fj:\^^m^\z. mm^Lm^m^^y 
v{z^^.^x^mtMzmm^^ mm&mmm iznm.^^ 
^ J: 9 \zmu-r^^ ztkzi.^^ mms^y'y^ vwfi^=-" 
y v^fzi^tmM^m:^^y v\zmm,-^fhx. wMomm 
^mmmtnxfi'^^^z^t ^^^4\-m\zp}\\'rr^^z t f}^xt -s, 
{0 0 18] ^fz. mjimMmxMmi'^^mm^.^^ 
40 yh^. yi^::^hr-m^i^Hfzm'^^»i±'J^Mx^Lmi^ 
mBimMMn-^%"t § i:> oy^t^ztizx,^, mm 
m^xo)fLm^'^$j^<zn- 0 ztt^-x^ a. 

{0 0 19] 

TJ^^^x^mmxh^. 

[0020] z.(omii • m^mi.'y^TJ>^\±. mwi(om 
50 B^i mmG{zi^i:^:^hm^^-^xr:^m^^tt^-m 
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(002 1] h:^r—i^Byilt^ :^±^yhct 

10 0 2 2] mmi^i 2 {1. mmu 2 a > ^mu 2 b 

[0 0 2 3] 2 a iti^SS 1 2 ^^l^^p^-^ X^fj"! 

\Z\t. 2--><DmW=^^yV (SCR) 2 1a. 2lht^ 

mw.^nx^'0 -. mm 1 2o-)mjjmz\x.. ^m^^^ 
h (COL) 25. ±T 2 m.\mm ^ nx r^mwMhm 

::^-^>yh (HP) 2 6:p3XU'mi^^-y h (COL) 2 

[0 0 2 4] ^/t. ti^iTi 2 b rJ:, Mm 1 3 k'fp'-oT 
¥f J^Hg?:f .5^.^E^M 1 8^ii^T:|b^^, 3 CD 

D) 2 2 b. ^^xfmmG(DmBuo:)<^mi^i^^ h^m 

S-r^^^^/v^y A-/^- (ER) 2 2 c;6^:^£??Ww-# 
^^mmm^^y h (hp) 2 8. M^Mi^:^'^ ht 

i^nmm^^y h^}^±Ti^mM^^xfs:6mmmi - 

ip:::^r:,vyh (HP/CO L) 2 9. X U^^^r^P^^ h 

(COL) 3 Oi^^idg$^^TV^6. ^^^5. I^Lj^^^fi^^^ 

h (VD) 2 2b\Z^\^xmmi^6o 
[0 0 2 5] ^ b t^. ^^f^^iS 2 c i^m^ 1. 4 k^fdio 

sjt^/^E-:i§i^Sg 1 9 ^€;ir^a ^ . i^iiisif i 4 

(D-fmnat. 3 0(7:)^{tM^^-=^^y h 2 4 a . 2 4 

b . 2 4 c ty>mm.^roX^ ^ , ij^sg i 4 cDM-;^r^kij{::f^ 

±T2f^{c^ji^txX?^f^^0Mi^!0^-^.^^:y h3 K 

^xt^^2rim\mm.^^m^^yv (hp/co 

L) 3 2. 3 ^mm.^^\^x\^^.. 

[0 0 2 6] 2 ^3^jllrt^/v-C-:^co 

2a. m^%.^n.^^yV2A^(nX,0fl':^>^^-^:^^ 
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[0 0 2 7 ] ±f-, 15. 16 c^:?;^ t"-:!^—^^^:^:- 

y vwmmwM^'it. ^mm^^^y v 3 4;i^^'effi?^ 

vX^'J hf\^X\"^h.. 

[0 0 2 8] i:fE:feiti^ic^^ 1 7 WkT-K 1 7 a 
^*L. mami OiOr-i^l 1 i:i5^f^1-C|g.^J[GiO^ 

iti^^M 1 8 Wo^T-K 1 8 a ^liS 1 5 

t o-^mxm>§,Qo-)^im t ^t? 9 <i: ^ 2 b 

<r>%^M-^z:^ y Y ^^G <?;^A • mai. ^ 

\t. ^m^. 1 6 i: r^^l <}'>Mt. G CO it ^® L 5 ^ ^ 

a^^L. 4^^i§n 6 i<7:>|llir^i4SG(?^S5't"^tttJ9 

^*SGC0^{tjtL^tT9ll^^^L"Cl>5. t^^. ^m. 
[0 0 2 9] 'l'>:^'-:7ai-;^ar=i3(:x. m^2l:0-)Wi 

h J: ^? , €:x-<^:^fb:4^3 j:t)t^^ii(7:)^^i.fh^Ji|^ - > 
[0 0 3 0] J: ^ ii^M^nSM^ • m^«^>;=^ 

yV (SCR) 2 1a, 2 1 b ""CX ^ yz-^-gfeyf^^^^ij^ 

40 ^.im^^m^^yv (HP) 2 6^7;i-""0"ej3uiaii;*i^ 
?i7t=fi^. ?^^J]^-..y^ (COL) 2 7co-or'?&^J$ix 

[0 0 3 1 ] -^ri?:)^. ~miQn^^%2h{zm:^^n. 

V^Jy^Vm^^^y Y (CT) 2 2 a-C0fJ^(?:'fe^l--v> 
>^ rii^:«g-^^y h (VD) 2 2 

'0%mm.^t\.X. :x.y^J\) d^--^^-^ (RR) 2 2cX' 

m> s^Gji, ^m^2h(D^omm'Ai^m^^^y h m 

50 ^0<?yFm<D}%m^':^yh (COL) T^?1^iP 
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[00 3 2] ^cDm. ^mcn^BM i e ^■^h:^Mmm 

»S G V - -7 3 ^^r L-cit A ^ 

^ (DEV) 2 4 a. 2 4 b, 2 4 c 

imU2 co:,\,-^i'ti^^(DMmmm^^^y h (hp) (-^ir 
[0 0 3 3] ::(r)Xo^^^^BU<o—M<o^^i)*^^^Wi 

9, 18. 1 7.i^i.j;i>m^»i o\z. 
(0 0 3 4] m^^. -^mM<^Mm\^i^^^^. 13=7-^^^'^ 

2^Lxmz\t^ \^'i?:^\'mt^^n.^^vv (ct) . 

m±MLW)m:^^y V (VD) . ^oJ:'C/:x:yv?iJ A-/-^ 

[0 0 3 51 m2^x,xjmz ^^7^1- J; 7 1^. mM^^ 
^^=^y hn^2 2^^:joV^r. rtb^v-v^;^ h^^iiM--- 

:y h (CT) 2 2 a. mEMm-^m=^:=^y h (VD) 2 

2 b. ^5J;t^':^:>' A"/^" (ER) 2 2cf^. If?!- 

hm^^Mm^^y h (CT) 2 2 aTTl^^gcO^LS^t^v^:^ 

(VD) 2 2 b{^:jti£-i^tt. 
y h (VD) 2 2 b-Cr^^l^-^tLf-iiC-ISGf^. -M^D 

oT^^yi^y j^--'^- (ER) 2 2 ci:.M5^^^L^ 7 

[0 0 3 6] L--. b-^trmi^-^- :y h 

(CT) 2 2 a (7M^^r.^gU:Er^:Jti^^^^::^>y h (VD) 2 
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C 6 :: t ^'^m^Uj\tt^z t fj^xt 
[0037] :l(DXo fj:mAi^im§.:^:^ y hmz^y"^ 
X. \^i^?^hm^U^^^^y h (CT) 2 2 ail. » 

10 C<?:);^t:Vf-*'y^ 5 l ^.h^f a3^1il^7&-^or(??>^^ e'>' 
^^:y^^ 5 l ^zm^pom^^i-mmG^nmLx j^^m 
m^ui'^^^mfinntmm(^mmfjyy5 2. m^:^ 

-^-^J yy^5 S^^LX^^-^^^... ^LT. ^^^^t^€LB 
m'^irjt. ^ffiOfj^x tr^^-^n--.^ 5 ct D [DfK ^ 

[0 0 3 8] l-v^^ h (CT) 

2 2a^^:. ;^M^7:)Mi;i0o':)SIIG ii. 4fe (t-i^K. 

i^v=:x hoy X^'VS 6 y^yt-— (D-e^pUv^x ht7:)y X 

6 c hO/X;u5 6 *5 

XXfi^'^i-^—yy^/l-d 6 e #y X/t-5 6 

[0 0 3 9] r,cDi;9^^-*Jt^nrv^^jti6. ^i#y X 

40 i^-:^:^ ^{?^fe^7)5^^/J:oTl^Tti^ y xv^^i>;^afc^•t 
r^^ B i^mt^ 6 t 1 6 . 
1 0 0 4 0 1 WCi^^M^^ y h ( V D) 2 2b i::f-±. p 

- c?:)u-T--Y>^^6 nifi, JctiG^iclti-^7cs6c?:';=^ 

0^(if:i. 4P^0:^|if^p 6 4^s|Srtf3n. r(;:5|^mp5 4 
iciiii^ixfc^MWe 5 (113) 



1.1 

too4 1] mmum.\z.wmi-i^i-i^:^ v^m^i-^^ 

•^•v^UA-/^- (ER) 2 2c(^fl. -MRG^Mir^^j 
[0 04 2] :L<r>-^m.Q<Dmx\z,\t. -^tim, ^^G 

[0 0 4 3] [12 ^i?j^-r J; 9 l^. ^'y:^ vm.'^yj^m^==' 

yV (CT) 2 2£i. l^iJiM^^i^ f (VD) 22 
b. ^aj;r/rr.y v^y A-/-^- (ER) 2 2 c /J^t>^'£6^ 

V (CT) 2 2 a ^z>r-roi- 
[0 0 4 41 1 3 k-^lte, MMA/K- h 8 .1 

^it L-r i^^:^;^ h W^O:^^^ ?^ (c t) 2 2a {z/m 

A-r 6 A{>/:M 8 4 ^ o T i3 i9 . t.fz. m-mm\^i 

-bS 2^^^LT^:yv^yi^-^^- (ER) 2 2 c i;!^]' 

t/'^is^-yj^. i£^G-^^-r >-^^r-i:s 1 8i^j:'9it 

^^yh (VD) 2 2 b ^ J^^y v^y A-^<>- (ER) 2 

[0 0 4 5] J^^V-. |I]4^#!fLoo, :^'MM<D^mm\^ 

10 0 4 7] z.o^/4-y^yV^—vBi(OTmmh 
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Sficoyp hu-y 9 2 a> 92b, 92c 

tm'^ibtlX^.^^. 

[0 0 4 8] r.ti^<7:>9^^s ^!&:@^^)2<?:)^^e:isj3 2 bir.^j- 
(CT) 2 2 a. ^m.^=^y ynW^r-K^ 1 , » 
m3,^::=^yV (VD) 2 2 b. hfpimi^r- 

10 A4 2. %SX,Vf'^y'y^) J^--^^— (ER) 2 2 c ^ffiljfll 

^P,:n.:^.y|. (HP) 2 8 ^?ri^]|^-r5/c^57;/jiJfV^51^-- 
>- ]- n — 7 9 4 . ^ yjtE^T —j^ 18^ 

1^gi:^t2 btDT'P :y 9 2 bl^iriiiill^ 

^tiri^^o b h a — y 9 3, 9 4, 

fi:. ^^-O-^^^ h n-:7 9 1 7^^bFf^W^^'?5> 

20 t^-yt^ mmmf^i^tix'^-^^^ 

[0 0 4 9] 0 \z.mfi%^ntz u>?x h^^iJ 

y h (CT) . %mm3.^^y h (VD) . ^3 

[0 0 5 0] mr^&'jfcri. r^.^^4i-feii::t^,;. ^ (c 

T) 2 2 a. ^^m^^'^^y Y (VD) 2 2 b. ^ol.xy- 
=^y'J^) J^^y<— (ER) 2 2cf:t, ±.^0:) t 0 

^j:^ - |. ^p^r;, V h u — 7 9 3 ^ ''J $ tl, ^t^o:^^ 

(CT) 2 2 ^x\t.^ m'^<D'y-^y:^oy&mM 
nn-^i:. ■^mG^^^%t^'.zMJmm.^^y V (v 

D) 2 2b(3,itA$n. ;3if^gco>-~^r>^ff.^M:[i^rRltr. 

(ER) 2 2 cic^i!j^|liJA^nr^:5^ 
-10 [ 0 0 5 1 ] i: mmi:^^t. ^ -f . li 2 T^tf-T 9 

-^/^i^s^m^i&A&ttS 4^X;Pl3^6. -tUT. is 

mo^m'^tzmmr-j^ i s a /^^i^^ajk- i> s 1 

bUv^;^ hm^fimi^'^y r (CT) 2 2a I^JilffAS 

m^G/A:^ n-yf"^ y'y ^ 1 umu^n^, 
[0 0 5 2] hm^mm^^^y h (ct) 22 a 

M^K. v-^-t-— y 6 e?!)5=|£;^G(?>'f''L4riiJ^ 

50 ^^L^t. mm'^^mmomm^i^y'r-r-m^^ 
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[0 0 5 3] ^t^T. mmo:>^m^i^^h^ mx.\ll-y 
[0 0 5 41 :::o:fu^y }^<DB.m^'^^ hr^WJ\i^tifz.m 

yh (VD) 22h\:MA^th. u-^-^^^y^e I tr 
[0 0 5 6] Z^oYi^^ uy ¥(0^^'^'y:^ 

s 1. 8 (Dw^r-j:. 1 8 a \-^\im^^. mRmim- 
v^2^m^xm\^^ii^. ^mk. m.m^ritzm!iG 

fi^lJ^^^.^ y h (HP) 2 8 {::.^A ^ tiT. 

[0 0 5 71 \^'y:^Ymt^^n^^^y V (CT) 

2 2 a Wit.. 'y~~^>'y'tMzA^(Dm-)^Gt^'kX^fi. 

m ^^m(r>m'^^^\^m-<Dm\f^'%:m^M\.xn^\iix. 
m^xmM^K^^m-t^z.bt^xt^. 

[0 0 5 8] KtDi-v^y^ h^^H^f^ix. ^:)^ 

XIV^J-A VmMM=^=^y h (CT) 2 2 ai;iMA^ 
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[0 0 6 0] &m'^^(OjiQ>Mo:>7^'^m{za. ii^^tfe J: ^ 

m^ii^ti. mi±.^MxMm^ti. ^m^^fix. mm 
miMf^ s2{-x/^ ymmr-M. 1 8 X y) mt\^ ^ h 

m ^^mmm^± c ^ r <^ 30>fc ^ . 
^^mfti"^^m^mmxit. Mx,{iLCDBm<Dm^^ ^) 

2xn. ^mm<^y&mGij^jt^Mmmmn sizSinmi^ik 

mm I smum^m^^y v (hp) 2 sm^mffmm 

10 0 6 2] :Lo:)^o^r>J<U\z^s^^'^x. mMoy-^/-:^ 

30 rtx^i^^^^^^^^^^^s ^Z::. tL^Mi^^^/h (VD) 2 

2 b x\m'^mm±.<^'m^(r)fLm^mmi^ t < 

[0 0 6 3] ^(Dtz^. :^mM^Mmxlt. IE15!-^>^H" 

^u^i^xmmLx^iM^m^n-tmmof^mm^^^y h 
mm^r-j^4 2\zS:nm^tifzi^Ax\ /-^ym^r 

It, m^aWi^^-y hu^y ^rj-y 9 sf^^hp^-i y-^y 
vvi-^ys i -^^Lx±mmmm^yh^-y9 5\zm 
^'^'^m^ti. z.^{zx^. Bi^M^mwA scDrnmitmr^ 

[00 64] -^mmmm 1 s :Ammmi^^^m s 5 \zm^ 

z.t^^xt^mm\zh^m^izn. sMmmmi st^m 
jmmiH^zmMimmB 5 \z-M^zt ^^x^^fi^wtj^ 
mmi^fh^. z.<Dm^\zmm^z^ ^^ymmr-j^^ 
50 y h n 9 5 <t oM-m'0>3:m{z;L ymmr-j>^ 
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:yi>yA-"^<- (ER) 2 2 c X'O^^M^'^l^r LX 
&^^yiy^) J^~^<~ (ER) 2 2 cCf-):^y---iy7 \ {z. 

[0 0 6 5] ^ -f >^i^E-T-i^ 1 8 ;5'^p}f/£lJ#r^^f^^]ir^;K 

5 Lxt t- -^Mm^w: 1 s ammr-^ l S a 

[0 0 6 6] -Jf. ^m^^y'yyi 0 1. ^:::^oV^T. 

mmm i. s s^\z.M6:it ±^x^^^i}m 
a ^ixx^^^m-iiiatMm^mus si-nmtsu-^ 

[0 0 6 71 ^c/:)^^-. ^^'I'^iSi^T-Ai syJ^prr/^f^^^R1 

f)-mm^m^ ^^xwM}-r^\im\m^cx. ^^-y hm 

(ER) 2 2 c<D^1r-iy7 l\zMm^ti^. 

is^ams 8 5 \mm Lx-^tz-^mmmm i s icrMai 

[0 0 6 81 ^<^:)Xo{z^ '4^m^mmxn. -^mmm 
Ml sammco^'-f ^>':!f\cm^^'x. hmmm 

^« Lxm.w^m\^fz.mmG^nm^^^ z t r-x^ 

xm.mmi^^y h (VD) 2 2 b{::}^^C<:75^r't> 

t^^X^6. Lftf/^-oX, l^^^;^ h^^^fJtytSiSG^ 

C9 ^ .^fe ii: 6 ^ # V ^ ^ V ^ o 7t c ^ ^ < . > 

h (CT) 2 2 a'^^j^^it^i::!..-^ h (VD) 2 2 b £0 
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::^v'~>'±[z.mmG^nm^^^^m-i)^ts:^'(ox. rm 

i^iyy^hm^ii^'^y h (CT) 2 2 3 tm^^ 

M^:=^y h (VD) 2 2b t<Dm\zi,-mmpfmmi o o 
I tfzimmnn o ov^j^^f^G^ 

ommMmi^^0:<. Mmmm't^^'^mmm^^^y h (v 

D) 2 2b^Z.ff^^m'^Xi:>^^(Omm^MLXm^U 

'j^m^rr'):itfAx^'6. ^/i. ^^'G^i->^^ 

t^^Wj^^i^'m^^z<DX'?\mm^-^x^ii^^i. 

V'^x'mw^fzijK -^m m \^ . l c d -MB,m ^-^m^ - mt 
30 [0 0 7 1 ] ^?t, ±Moym§.<Dmmr^n.. m^^tm^ 

[0 0 7 2] 

i^smwj^'-^}X(D''mmtm^u\ni' h(Dx.. .^4jcc?)ism^ 

0 \zMmt^\t. ^<DmmoM'^m'^<ommz-::>\-xm 

1 ^^^^^xcmmk. m 2 <ry^mi%xomm^MWt l 

mmm 2 ommmzut^tibm'^xijim<^y^mkzM~ 

50 LXl^lcoi!!i^i^tT9:ii:3?^"et, -^fzm2(D^mMK 
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^55^T^-6. i-^J:t:>h. ^my^y' j^<D^.Wj^'ikm7jm 

[0 0 7 3] ^7t. i>^<o±m.^^wjmmm 

hftmco^^^wiT^o^miznwt^ X 9 \zmm-tti 
ri. ^(DPfm(^ym\z'im<^y^mz-^^^x^i^:^ hm^a::^ 
hX(Dm^imm=kn^ztf}^x^. -^tz^oy^am 

mm^.^^ y V xiDrnmn^'Mmi^xfi or^ht^xt 

X. 0 \zmm-rfh\t. %rf<ommt>mmn^-=^ y 

h #?i "t 6 mi^x h'mtoyMw\zn'^x ^^m.^ n 
^^ztt^xt. t.fz. mm^^^^^^^^-y vxm^m 

h (o ^^m, ^i^- ~fyv xB. lii^s^j tf b^tt^^x 
u-v^;^ v^£:m^n\^tzMB.±mmmkzmh-'r\z^(^^ 
^^ssc(t^n7t"9. ^m^m=^^y vxw^m.i^-k^x. u 

r^X^^6o Z,(D^O\Z, U'j7.hm(Dm^ii^miZ^ ff^M 

(D-^^ ^ y^xmmmm. mwL^'-mm\zmmMmx 
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^ v^o itfMm^mAm-^^ z. t ty^x^ 

ziL-yh (VD) . 5oi:I>'3Cy v^yi.— (ER) 

1 8 : :^4y^^r-A 

20 2 2; ^^jj-^^^- :y i^&^MmW:) 

2 2 a \ "^iy^ V'm\i%M=^^y h 

2 2b; ■^m^m.^^^y V 

2 2c ; ^ y j^^^/^w™ 

4 1, 4 2 ; h fBljt E'r--i^ 

5 6 a-5 6 e ; &Sl^v^^ K flhtEJ ^ X/l^ 
8 I ; ^^i^7^^^- h 
8 2 ; ^^S^fii^K- h 

8 3. ICQ; 

30 8 4; mmmxim, 

8 5 i mmmm\m 

9 3 ; M-^P^^^-;^ h-^^:/ hn-^ 
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